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Occupational safety literatures reveal that human 
behavior is a major contributor to occupational 
accidents.  However, there was a lack of studies 
discussing the influence of person factors that 
caused accidents.  The aim of this paper is to show 
the role of safety commitment as a mediator in the 
relationship between safety motivation and safety 
performance.  Using self-administered 
questionnaires, the study involved 663 employees 
working in the petrochemical industries.  The 
finding indicates that safety commitment partially 
mediates the relationship between safety 
motivation and safety performance.  Therefore, 
employees’ safety commitment and motivation 
are crucial for improving safety performance.  
Employers, on the other hand, should establish 
strategies to enhance commitment through 
education and training.  Reward should encourage 
employees to be more proactive and participative 
in safety programs. 
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Many studies in occupational safety conclude that 
human behavior is a main contributor to 
occupational injuries (Geller, 2000; Cooper 1998, 
2000; Johnson, 2003).  Therefore, the best 
intervention strategy is to understand the human 
behavior and improve it totally.  Geller (2000) 
states that behavior-based safety is the most 
effective approach to reduce occupational injuries.  
In addition, Glendon and Litherland (2001) used 
critical behavior checklist to conduct safety 
observation and reveal that enforcement on safety 
performance is crucial to prevent accidents. The 
reason why people behave unsafely is that they did 
not experience accidents while performing the job 
in unsafe ways (Cooper, 2009).  People are 
attracted to perform unsafe behavior because its 
consequence is soon, certain and positive.  Some 
employees take shortcut and find it hard to comply 
with safety procedures because their behavior are 
consistently rewarded (certain) by an immediate 
time saving (soon) that achieve additional 
production (positive).  Over the extended period 
of time, this lack of injuries causes unsafe 
behavior to be repeated and reinforced.  
Eventually this will lead to serious accidents. 
 
According to Reason et al. (1998), the 
employees’ safety performance has to be guided 
to pathway that ensures safety compliance at the 
workplace. They recommend 10 rules to achieve 
this objective and divide them into 4 categories:  
psychologically rewarding and unrewarding 
behavior, violations and compliance behavior, 
correct and incorrect actions and good and bad 
rules.  Accordingly, the behavior is 
psychologically rewarding when it satisfies 
personal safety goals such as avoiding injuries.  
Neal and Griffin (2006) describe safety 
performance in term of safety compliance and 
safety participation.  Safety compliance refers to 
the core activities that employees have to carry out 
to maintain workplace safety and to protect 
themselves from injuries.  These behaviors 
include adhering to safety standard of working 
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procedures and using personal protective 
equipment.  Similarly, safety participation 
describes behavior that do not directly contribute 
to employees’ personal safety but that do help to 
develop an environment that supports safety.  
These behaviors include participating in safety 
programs, helping co-workers to enhance their 






The motivational aspects in many studies have 
been referred to as a source of energy, desire to 
achieve, desire to perform better than others, 
responsive to rewards, perceived behavioral 
control and intentions (Klehe & Anderson, 2007).  
These are the key drivers influencing the 
behaviors to achieve the intended goals.  In many 
respects, high level of motivation leads to positive 
outcomes. Campbell (1990) describes motivation 
as a combined effect of three choices: (a) the 
choice to expend effort, (b) the choice of which 
level of effort to expend, and (c) the choice to 
persist in the expenditure of that effort.  
Furthermore, Neal and Griffin (2006) define 
safety motivation as an individual’s willingness to 
exert effort to enact safety performances and the 
valence associated with those behaviors. 
 
In a study among 53 participants, Vohs et al. 
(2007) find there are stable individual differences 
in the motivation.  In workplace safety, previous 
studies have largely focused on ergonomic factors, 
personal selection, and training as primary 
antecedents, thus ignoring the potential role such 
as motivation (Probst & Brubaker, 2001).  Hinsz, 
Nickell and Park (2007) find motivation for safety 
performance among 162 of the employees 
working in turkey processing plant is substantially 
influenced by attitudes and subjective norms.  
Built on the theory of intentional behavior, their 
study suggested “There is significant research on 
intentions and behavior that serves as fertile 
conceptual ground for considering factors that 
contribute to employees’ behavior in work 
settings.” Accordingly, the results indicate that 
there is a strong positive relationship between the 
intentions and self-reports of behaviors to keep the 
food safe and uncontaminated.   
 
In a data collected from 700 employees working 
in an Australian hospital, Neal and Griffin (2006) 
find that individual safety motivation was 
associated with increased in self-reported safety 
performance and reduction in accidents.  Probst 
and Brubaker (2001) find that safety motivation 
had a lagged effect on safety compliance 6 months 
later.  As long as positive perception sustains, 
safety motivation can have a long lasting effects 
on safety performance. The employees are more 
willing to carry out activities that do not 
necessarily contribute to their own safety but that 
do help to make the working environment safer.  
In addition, the study had shown a reciprocal 
relationship between safety motivation and safety 
participation over time.  It appears that the act of 
participating in safety activities can lead to further 
increase in safety motivation.  This is because 
individuals who carry out discretionary activities 
such as participating is safety walk receive 
positive reward and encouragement, which 
motivates them to carry out further activities.  
Merely complying with safety requirements is 
unlikely to generate reward or encouragement, 
which may explain why compliance did not have 
the same effect on motivation. 
 
A study by Zacharatos (2001) in manufacturing 
industries suggests that motivation plays a crucial 
role to change employees’ behavior towards 
working safely.  Neal (2006) also find safety 
motivation has a strong link with employees’ 
safety performance during performing the job. 
Neal (2000) stated that safety motivation also 
influenced safety climate and safety performance 
at the workplace.  According to Wallace and 
Vodanovich (2003) more conscientiousness 
people perform better in safety because they have 







Numerous safety literatures had discussed about 
the safety commitment at the workplace.  Zohar 
(1997) states that management commitment plays 
a vital role for improving safety performance. A 
low level of management commitment indicates 
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poor safety culture and reflected in the 
organization safety management (Cox and Flin 
1998, Clarke 1999). Total quality management 
and total safety management are similar approach 
which involved employee’s perception, attitude, 
commitment and culture change (Cooper and 
Phillips, 1997). Dedobbeleer and Beland (1991) in 
a study of safety climate on construction worker 
find that there are two important factors that 
should be included in safety surveys, namely, 
safety commitment and employees involvement. 
Similarly, O’ Toole (2002) in study at mining and 
construction product companies find that 
management safety commitment influenced 
employee’s perception toward safety. Cooper 
(1998) cited that management commitment was 
important role in safety change process and safety 
auditing and Cox and Flin (1998) pointed that this 
is a critical factor for safe operations.  
 
 
Employee’s commitment is reflected in 
employees’ attitude and behavior. Diaz and 
Cabrera (1997) cited that some finding show that 
low-accident companies had been attributed to 
management safety commitment, safety training 
and selection procedures. Clarke (1998, 1999) 
found that in the railways safety practice, 
manager’s safety commitment influence the 
employee’s perception upon safety practice. 
Managers commitment and actions play the main 
element for the improving the employee’s attitude 
towards safety and safety activities (Chyne et. al 
1998, Cox et al 1998).  Reason (1990) looks from 
social engineered approach and find commitment 
is a driving force upon safety engine in 
organizational safety. Safety commitment is a key 
element for safety culture performance in 
organization (Cox et al 1998), and it involves 












This study was conducted in 17 petrochemical 
companies located in East and West Coast of 
Malaysia. The samples represented each level of 
management and job category in the 
organizations, starting from the top management 
to the plant operators. A total of 663 completed 
questionnaires were returned with the response 
rate of 66 percent. The scale in each item of 
questionnaire allowed the respondents to indicate 
the extent of their agreement to the given 
statement. In this study, the Likert Scale was used 
and values from 1 for “strongly disagree” to 5 for 
“strongly agree”.  
 
The respondents consist of 605 males and the 
remaining 58 respondents were females.  The 
higher number of male population was visible in 
the operation of petrochemical manufacturing 
facilities in the locations where the questionnaires 
were distributed.  Majority of them were shift 
workers and this is normal to find male dominant 
employees operating continuous manufacturing 
process facilities especially in high risk industry in 
Malaysia.  Female employees were in a smaller 
group and all of them worked during normal 
working hours.  The Malays were the dominant 
groups (615) followed by Chinese (25), Indian 
(19) and 4 respondents belong to neither of these 
ethnic groups. Among the respondents, 477 or 
nearly three quarter of them indicated that they 
were married.  180 of them at the time of the 
sample collection stated that they were still singles 
while only 2 and 4 of them indicated they were 
widows and widowers, respectively. In the age 
category, there was quite a good mix among the 
young employees and those who were considered 
the veterans in the industry.  The majority of the 
respondents were in the age between 26 and 33 
years old (243) while those in the other age group 
were 18-25 years (120), 34-41 years old (190), 42-
49 years old (87) and the respondents who were in 
the fifties or above consisted of 23 respondents.  
The high peak of the middle age groups (26-33 
years old) in the employment time frame was 
clearly supported by the distribution of their 
working experience in which majority of them had 
worked between 6 to 15 years.  Assuming the 
respondents entered the employment frame at the 
age of 18, this range of working experience 
between 6 to 15 years was equivalent to the age of 
26 and 33 years old.  They were permanent 
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employees (541), contractors (104) and temporary 
staff (18).   
 
In term of the employment service, the highest 
number of the respondents had stayed with the 
present companies at the time of this survey within 
6 to 10 years (259) followed by 1-5 years (221), 
11-20 years (103), less than 1 year (73) and more 
than 20 years (7).  Those loyalists who stayed 
within the same companies for more than 20 years 
were assumed to retire from those same 
companies.  During the time of the survey, 
petrochemicals companies in Malaysia were 
struggling to retain their employees as many of 
them moved to the Middle East due to lucrative 
packages.  The figure showed 73 respondents from 
17 participating companies were employed in less 
than a year.  It is assumed that this figure of new 
hires will increase in the next few years as the 
demand for experience people operating 
petrochemical manufacturing facilities in the 
Middle East continues to grow. 
 
A substantial number of respondents (315) had 
completed secondary schools and obtained SRP, 
SPM or STPM certificates.  This was an important 
factor because the background knowledge from 
the schools would give them the platform to 
understand the technical part of operating the 
petrochemical manufacturing facilities.  Similarly, 
many of them hold Diploma (224), Bachelor (95) 
or Master degrees or higher (7) which were more 
appropriate as some manufacturing set a minimum 
academic qualifications (e.g., Diploma) for 
employment criteria.  A few firms like Petronas 
and BASF provided grants for employees to 
pursue higher education.   
 
In the job category distribution, the lower ranks 
consisting of operators and technicians made up a 
majority (375) followed by executives in middle 
management (202) and top management (16).  The 
other job category (i.e., forklift drivers) made up 
of 70 respondents.  It is expected that these 
organizations have a thin layer at the top compared 
to flat at the bottom for the reason that more 
workforce was required to man and operate the 
plants.  Those who hold the responsibilities at the 
middle and top management level were normally 
the decision makers while the lower ranks execute 
the jobs on the field.  However, lower rank 
employees were encouraged to contribute ideas 
and were invited to participate in safety meetings 
and safety programs.   
 
Finally, the size of the firms was estimated using 
the number of employees as indicated by the 
respondents in the surveys.  This will give a rough 
estimate of the background of the safety system in 
place because bigger companies (e.g., MNCs) 
were assumed to employ many people and 
practice better safety compared to the SMEs.  In 
the data distribution, firms employed more than 
300 people were the majority of those who agreed 
to participate in the survey.  This followed by 
firms who employed 51-150 people (148), 1-50 
people (123), and 151-300 people (70).  7 
respondents stated that they did not relate as to 
state the number of employees in the firms.  These 
people were considered self-employed contractors 
who provided the serviced to the firms temporarily 





Content of the questionnaire 
 
The survey forms were divided into section of 
demographic information of the respondents, 
safety performance, safety motivation, and safety 
commitment.   
 
The Background Information has 11 items and 
requests information on respondents’ gender, 
ethnicity, marital status, age, academic 
achievement, job category, employment status, 
working experiences, and estimate number of 
employees in present organization. 
 
Safety performance was measured in term of 
safety initiative (8 items) and safety compliance (3 
items). Each measure was adopted from 
Zacharatos (2001) and Neal et al. (2006), 
respectively. Safety initiative describes the 
behavior that support safety activities such as 
participating in safety programs while safety 
compliance explains the core behavior that need to 
be carried by employees to ensure they are 
protected from injuries. An example of this 





Safety Motivation was measured using 4 items 
adopted from Neal et al (2000) and Zacharatos 
(2001).   
 
Safety Commitment was measured using 21 items 
adopted from safety commitment measurement 
tool developed by Abd Aziz (2008). It measures 
the employees’ attitude and behavior towards 
safety at the workplace.   
 
The pilot study was conducted for the preliminary 
testing of internal consistency of the measurement 
tools. The results showed that the reliability 
coefficient was above .7.  Sekaran (2000) 
recommended coefficient value of .6 and above 
for good internal consistency.  Therefore, the 
measurement tools were consistent, reliable and 






Reliability test was applied for all items in the 
questionnaire for assessing the internal 
consistency of measurement tools. Then, it was 
followed by factor analysis to determine the 
underlying dimension of the safety performance, 
safety motivation and safety commitment 
measurement tool.  Finally, linear and hierarchy 
regression analysis were performed to test the 
relationship between safety motivation and safety 
performance as well as testing safety commitment 





The results of the reliability test, factor analysis, 






All data were subjected to reliability test for 
evaluating the internal consistency of items used 
in the questionnaires. The internal consistency can 
be measured by the summed scores of the inter-
items consistency reliability but the most popular 
test is the Cronbach coefficient alpha (Cavana et 
al., 2001; Sekaran, 2001).  In this study, alpha 
values were used to measure the internal 
consistencies and the result is showed Table 1. 
 
 






Safety performance (11 
items)
.889 
Safety motivation (4 
items) 
.854 




Table 1 reveals Cronbach alpha values exceed 0.6 
which is recommended by Sekaran (2000) for 
good internal consistency. Previous studies show 
similar values for all measurement tools used and 
therefore support this finding.  As an example, for 
workplace safety performance scale, Wallace and 
Vodanovich (2003) reported alpha value of 0.83.  
Similarly, Hoffman and Stetzer (1996) reported 
alpha value of 0.89.  In addition, Neal (2006) 




Safety performance scale 
 
 
The principal component analysis reveals the 
presence of two factors with eigenvalues 
exceeding 1, explaining a total of 59.4 percent of 
the variance with factor 1 contributing 47.8 
percent and factor 2 contributing 11.6 percent. 
Factor 1 shows eigenvalue value of 5.26 while the 
value for factor 2 was 1.27.  A review of the 
screeplot revealed a clear break after the second 
factor.  Using the Catell’s (1966) scree test, it was 
decided to retain the two factors for further 
investigation.  This finding was further supported 
by the results of the Parallel Analysis which 
showed only two factors with eigenvalues 
exceeding the corresponding criterion values for a 
randomly generated data matrix of the same size 






Safety motivation scale 
 
 
The principal components analysis (PCA) 
revealed the presence of only one factor which has 
eigenvalue exceeding 1, explaining a total of 69.8 
percent of the variance.  A review of the screeplot 
showed a clear break after the first factor.  This 
finding was further supported by the results of the 
Parallel Analysis which showed only one factor 
had eigenvalue exceeded the corresponding 
criterion values for a randomly generated data 
matrix of the same size (4 variables x 663 
respondents; 100 replications).  The Parallel 
Analysis compared the eigenvalues originated 
from PCA and the values generated from Monte 
Carlo for Parallel Analysis statistical program 
developed by Watkins (2000).  The factors with 
eigenvalues higher than the values generated by 
Monte Carlo statistical program would be 





The principal component analysis reveals the 
presence of three factors with eigenvalues 
exceeding 1, explaining a total of 51.8 percent of 
the variance with factor 1 contributing 35.1 
percent, factor 2 contributing 10.5 percent and 
factor 3 contributing 6.3 percent.   An inspection 
of Total Variance Explained reveals the 
eigenvalues for this three factors were 7.4 (factor 
1), 2.2 (factor 2) and 1.3 (factor 3).  A review of 
the screeplot reveals a clear break after the third 
factor.  Using the Catell’s (1966) scree test, it was 
decided to retain the three factors for further 
investigation.  This finding was further supported 
by the results of the Parallel Analysis which 
showed only three factors with eigenvalues 
exceeding the corresponding criterion values for a 
randomly generated data matrix of the same size 





Testing for mediation 
 
Testing for mediation was accomplished in 
accordance with Baron and Kenny’s (1986) 
description of mediation.  Figure 1 shows the 
illustration of the paths.  Accordingly, Barren and 
Kenny (1986) discussed four steps in establishing 
mediation: 
 
Step 1:  Show that initial variable is correlated 
with the outcome.  Use Y as the criterion variable 
in a regression equation and X as a predictor 
(estimate and test patch c).  This step establishes 
that there is an effect that might be mediated. 
 
Step 2:  Show that the initial variable is correlated 
with the mediator.  Use M as the criterion variable 
in the regression equation and X as a predictor 
(estimate and test path a).  This step essentially 
treats the mediator as if it were an outcome 
variable. 
 
Step 3:  Show that the mediator affects the 
outcome variable.  Use Y as the criterion variable 
in a regression equation and X and M as predictors 
(estimate and test path b).  Correlating the 
mediator and the outcome is not sufficient because 
the mediator and the outcome may be correlated 
because both variables are caused by initial 
variable X.  Thus the initial variable X must be 
controlled in establishing the effect of the 
mediator on the outcome. 
 
Step 4:  To establish that M completely mediates 
the X-Y relationship, the effect of X on Y 



























In this study, safety commitment is 
hypothesized to mediate the relationship between 
safety motivation and safety performance.  Path c 
was found to be significant and therefore 
supported the first requirement.  Next, for the 
second requirement for mediation, path a was 
assessed through a linear regression analysis and 
revealed an r2 = .331, p < .001 and significant 
relationship (β = .575, t = 18.092, p < .001).  In 
step 3, path b was assessed through a hierarchical 
regression analysis by controlling safety 
motivation variable.  The results indicated a 
significant relationship (r2 = .355, β = .520, t = 
13.618, p < .001).  Finally, step 4 was assessed to 
test for complete mediation (path c’) by 
controlling path a and path b.  The hierarchical 
regression analysis revealed the relationship 
between safety motivation and safety performance 
was still significant (r2 = .355, β = .118, t = 3.087, 
p < .01), however there was a reduction in beta 
value.  It was concluded that partial mediation had 
occurred in this relationship and therefore support 
the hypothesis that safety commitment mediates 
the relationship between safety motivation and 
safety performance.  Figure 2 and Table 5 depict 
the significant the indirect relationship between 






The mediation of safety commitment between 
safety motivation and safety performance  
 
Table 5 

























This study was conducted on the basis that almost 
all incidents at the workplace were caused by 
human behavior (Geller, 2001).  It was explained 
that attitude influences the commitment to execute 
a particular behavior (Ajzen & Fishbein, 1986).  














the hypothesis that safety commitment mediates 
the relationship between safety motivation and 
safety performance Therefore, the objective of this 
study is fulfilled.  In addition, safety motivation 
has positive relationship with safety performance.  
It can be said that safety performance is also 
directly influenced by safety motivation. 
Therefore, this finding provides a new direction to 
improve safety performance by influencing 
commitment and motivation to safety. 
Compliance to safety rules and procedures are 
achievable by changing their attitude towards 
safety.  Similarly, commitment and active 
participation in safety programs shall be possible 
with positive attitude of the important of safety at 
workplace.  Employees who believe safety are 
valued shall act in a way to uphold this value.  
They will voluntarily promote good safety 
practices among their colleagues and comply with 
all safety rules and procedures.  Their behavior is 







This study provides significant contribution to 
academicians and practitioners of safety 
performance management.  These findings should 
be used to improve safety performance by 
establish s strategy to enhance commitment and 
motivation to safety.  This research also provides 
a foundation for future research to extend this 
study by covering wider range of human factors 
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